Relationship between melanogenesis, glutathione levels and melphalan toxicity in human melanoma cells.
Resistance to alkylating agents has been correlated with cellular levels of reduced glutathione (GSH) and glutathione-S-transferase (GST). GSH is also involved in regulation of melanin synthesis. Therefore, we examined sensitivity to melphalan as a function of differentiation and GSH/GST levels in three human melanoma cell lines. The Me8 cell line, classified as undifferentiated on the basis of cell shape, absence of pigment, insignificant dopa oxidase activity and presence of inhibitors of dopa-melanin formation, showed the lowest GST activity among the cell lines investigated. GLL19 cells exhibited normal differentiation as indicated by the presence of dendrites, typical eumelanosomes, melanin granules and dopa oxidase activity. These cells showed the highest GSH content and the highest GST activity. The JUSO cell line showed incomplete differentiation, and its dopa oxidase and GST activities were intermediate between the Me8 and GLL19 cell lines. The sensitivity of melanoma cell lines to melphalan increased with their degree of differentiation; it was lowest for Me8, intermediate for JUSO and highest for GLL19. Dibutyryl cyclic AMP (dbcAMP) enhanced melphalan toxicity against Me8 cells. Depletion of intracellular GSH with buthionine sulphoximine (BSO) resulted in a three-fold increase in melphalan sensitivity in all three cell lines. Our results indicate that melphalan toxicity is related to cell differentiation and GSH status of melanoma cells. Based on the observed relationship between dopa oxidase, GSH/GST levels and drug toxicity, it is proposed that competition for the GSH pool between quinonoid melanin intermediates and melphalan could diminish drug conjugation and increase cytotoxicity.